Dear Editor

AML is a myeloid clonal malignancy characterized by the accumulation of abnormal immature myeloid cells in the bone marrow. The occurrence of therapy-related AML as a late complication of cytotoxic therapy is well documented \[[@B1]\], and several regimens for the treatment of plasma cell myeloma (PCM) have been associated with the development of myeloid neoplasms, such as AML, myelodysplastic syndrome, and myeloproliferative neoplasm \[[@B2]\]. The simultaneous occurrence of AML with various plasma cell dyscrasias without prior exposure to chemotherapy or radiotherapy is extremely rare, and most reported cases are of the myelomonocytic or monocytic subtype \[[@B3]-[@B6]\].

Herein, we report the first case of simultaneous acute promyelocytic leukemia (APL) and PCM presentation without previous exposure to chemotherapy or radiotherapy. A 60-yr-old man with a history of diabetic nephropathy, hypertension, and acute myocardial infarction with subsequent congestive heart failure presented to the emergency department with a 1-week history of general weakness, poor oral intake, and nausea. Neither hepatomegaly nor splenomegaly was detected on physical examination. The initial complete blood counts were the following: hemoglobin (11.5 g/dL, reference range: 13.5-17.4 g/dL), white blood cell count (2.7×10^9^/L, reference range: 3.8-10.0×10^9^/L), platelet count (378×10^9^/L, reference range: 130-400×10^9^/L), and white blood cell differential indicated 1% band neutrophils; 29% neutrophils; 62% lymphocytes; 2% monocytes; 4% eosinophils; and 2% basophils. Initial biochemical tests determined levels of total protein, (7.1 g/dL, reference range: 6.5-8.0 g/dL), albumin (2.9 g/dL, reference range: 4.0-5.0 g/dL), creatinine (5.1 mg/dL, reference range: 0.8-1.2 mg/dL), total calcium (6.6 mg/dL, reference range: 8.7-10.6 mg/dL), phosphorus (4.8 mg/dL, reference range: 2.5-4.7 mg/dL), β2 microglobulin (9.29 mg/L, reference range: 0-3.0 mg/L), and serum IgG (3,018 mg/dL, reference range: 680-1,620 mg/dL). Capillary electrophoresis (Sebia, Norcross, GA, USA) of serum and urine proteins showed a monoclonal peak (1.41 g/dL, 21.1% in serum; 0.22 g/dL, 8.3% in urine) in the gamma-globulin region, and immunofixation electrophoresis confirmed monoclonal gammopathy of IgG, kappa type. The ratios of serum and urine kappa/lambda light chains were 1.69 (reference range: 0.26-1.65) and 5.33 (reference range: 0.26-1.65), respectively. Radiologically, no osteolytic lesions were detected, but spinal magnetic resonance imaging (MRI) showed abnormal bone marrow signal intensity related to PCM.

A bone marrow aspirate was composed of 10% myeloblasts, 23% abnormal hypergranular promyelocytes containing Auer rods, and 16% plasma cells. Myeloblasts and abnormal promyelocytes stained strongly positive for myeloperoxidase (MPO). The cellularity of biopsy was 70% and diffuse infiltration of two distinct populations consisting of leukemic myeloid cells (myeloblasts and abnormal promyelocytes) and plasma cells was observed. Immunohistochemical staining of the marrow biopsy showed significant positivity for CD138 and kappa light chain ([Fig. 1](#F1){ref-type="fig"}). Flow cytometric analysis demonstrated blastic cells expressing CD13, CD33, and cytoplasmic MPO, but not HLA-DR, CD34, or CD15, consistent with the characteristics of APL. Cytogenetic analysis revealed a karyotype of 46,XY,t(15;17)(q22;q21)\[4\]/46,XY\[16\], and FISH confirmed nuc ish (PML,RARA)x3(PML con RARAx2)\[64/200\]. Nested reverse transcriptase-polymerase chain reaction (Seegene, Seoul, Korea) determined rearrangement of the *PML/RARA* gene. On the basis of these findings, we diagnosed the patient with APL concomitant with PCM, and the patient was initially treated with all-trans retinoic acid (ATRA) for 1 week. The patient refused additional chemotherapy because of his deteriorating physical condition after administration of ATRA and was discharged after 4 months of supportive care.

AML and PCM are different disease entities, and most concomitant cases result from leukemia that develops because of chemotherapy for preceding myeloma. Undiagnosed or untreated PCM co-presenting with AML is rare, with only 13 reports in the literature to date \[[@B7]-[@B9]\]. To our knowledge, this is the first reported case of APL concomitant with PCM worldwide.

In this case, the diagnosis of APL was evident because of the presence of abnormal promyelocytes, Faggot cells, and the *PML/RARA* gene rearrangement. Before concluding that plasmacytosis is associated with clonal hematologic malignancy or PCM, reactive plasmacytosis should be ruled out because plasmacytosis can co-occur with AML \[[@B10]\], in which interleukin-6 production by leukemic blasts may stimulate plasma cell growth \[[@B11]\]. The patient\'s various chronic conditions confounded the assessment of CRAB (hypercalcemia, renal insufficiency, anemia, and bony lesion) to prove end-organ damage by PCM. In this case, anemia could be attributed to the underlying chronic diseases, and the decrease of albumin and elevation of creatinine levels usually accompanied by PCM were masked by diabetic nephropathy. Elevation of total protein levels was not prominent, and hypercalcemia was also not observed because of the patient\'s nephropathy. As MRI is more sensitive than a skeletal survey, the increased signal intensity detected by MRI determined bony lesions in PCM \[[@B12]\]. The creatinine level in this patient was stable (3 mg/dL), but was aggravated on presentation possibly because of PCM, and urgent hemodialysis was needed. In addition, bone marrow with 16% plasma cells was noted, which is not usually seen in reactive plasmacytosis, where plasma cells typically do not exceed 10% \[[@B13]\]. The presence of \>10% plasma cells, monoclonal gammopathy by electrophoresis, kappa restriction by immunohistochemical stain, aggravation of kidney function, and bony lesions in MRI lead to the conclusion of clonal plasmacytosis, and a final diagnosis of APL concomitant with PCM was made.

The proposed reasons for concurrent presentation of 2 different hematologic malignancies are abnormal multipotent stem cells, environmental risk factors, repeated infections that result in the development of a leukemic clone, and decreased immune surveillance, which may result in failure to eliminate leukemic clones \[[@B6], [@B11], [@B14]\].

In cases of APL followed by chemotherapy for PCM, a regimen of ATRA or allogeneic stem cell transplantation can be considered treatment options \[[@B1], [@B15]\], but treatment regimens for concomitant malignancies are not fully established because the co-occurrence of APL and PCM is rare. In this case, treatment with ATRA was begun with the intent to add idarubicine; however, additional chemotherapy was discontinued because the patient developed sepsis with aggravated general weakness. Aside from 1 patient who received stem cell transplantation \[[@B9]\], there have been no reports on survival of patients with concomitant AML and PCM who received chemotherapy, and the time interval from diagnosis to death in most cases was \<5 months. The prognosis of this patient was poor because of his deteriorating condition despite appropriate supportive care.

In conclusion, we described the first case of concomitant APL and PCM, suggesting that 2 distinct diseases can present coin cidentally without previous chemotherapy. Although rare, plasmacytosis can occur in AML, and clonality should be ruled out because of the simultaneous presentation of these 2 different hematological malignancies.
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![(A) Bone marrow aspiration showing abnormal promyelocytes (yellow arrow), Faggot cells (black arrow), and plasma cells (red arrow) (Wright stain, ×1,000) and (B) Immunohistochemical stain with CD138, (left, ×100), kappa light chain (middle, ×100), and lambda light chain (right, ×100).](alm-34-152-g001){#F1}
